Characterization of human carbonic anhydrase XII stability and inhibitor binding.
Human carbonic anhydrase isozyme XII is a transmembrane protein that is overexpressed in many human cancers. Therefore CA XII is an anticancer drug target. However, there are few compounds that specifically target CA XII. The design of specific inhibitors against CA XII relies on the detailed understanding of the thermodynamics of inhibitor binding and the structural features of the protein-inhibitor complex. To characterize the thermodynamic parameters of the binding of known sulfonamides, namely ethoxzolamide, acetazolamide and trifluoromethanesulfonamide, we used isothermal titration calorimetry and fluorescent thermal shift assay. The binding of these sulfonamides to CA XII was buffer and pH-dependent. Dissection of protonation-deprotonation reactions of both the water molecule bound to the CA XII active site and the sulfonamide group of the inhibitor yielded the intrinsic thermodynamic parameters of binding, such as binding enthalpy, entropy and Gibbs free energy. Thermal shift assay was also used to determine CA XII stabilities at various pH and in the presence of buffers and salts.